A contingent valuation approach is used to estimate how households value different multipurpose infrastructures (conventional or green) for managing flood risk and water pollution. As a case study we consider the Gorla Maggiore water park located in the Lombardy Region, in Northern Italy. The park is a neo-ecosystem including an infrastructure to treat waste water and store excess rain water, built in 2011 on the shore of the Olona River in an area previously used for poplar plantation. This park is the first one of this type built in Italy. A novel aspect of our research is that it not only considers the values people hold for different water ecosystem services (pollution removal, recreative use, wildlife support, flood risk reduction), but also their preferences for how those outcomes are achieved (through conventional or green infrastructures). The results indicate that the type of infrastructure delivering the ecosystem services does have an impact on individuals' prefer-ences for freshwater ecosystem services. Households are willing to pay from 6.3 to 7.1 euros per year for a green infrastructure (compared to a conventional one), with a premium up to 16.5 euros for a surrounding made of a park. By considering the type of infrastructure within the choice model, we gain a richer understanding of the relationship between social welfare and freshwater ecosystem services.
tructures is also discussed in Vandermeulen et al. (2011) . The perspective of To summarize, the Gorla Maggiore water park has been designed to pro-directly related to the provision of ecosystem services, which is not the case 172 in their work. Third, the context of our study is also different since we focus 173 on delivery of ecosystem services whereas the main issue they addressed was 174 conservation of sites. 
Alternative projects' choice
Imagine that the Gorla Maggiore Park is not built and in the site you still find the previous situation: a private poplar plantation. With respect to this reference situation you are asked to choose the best project to prevent the sewage from Gorla Maggiore to pollute the Olona River. To do so, you should value each one of the 4 projects proposed against the poplar plantation.
Reference situation: Poplar plantation
The poplar plantation is a private parcel of land where poplars are grown for the production of wood. This ecosystem produce timber but does not provide a lot of ecological services.
Alternative 2: Green infrastructure with poplar plantation
The infrastructure is a set of constructed wetlands with a wet retention pond and a private poplar plantation (not accessible) around it.
Alternative 1: Green infrastructure with park
This is the present situation. This infrastructure consists of a set of constructed wetlands with a wet retention pond, both surrounded by a recreational park with trees.
Alternative 3: Conventional infrastructure with park
The infrastructure consists of a flush tank (buried and covered by grass) and a dry retention pond, both surrounded by a recreational park with trees.
Alternative 4: Conventional infrastructure with poplar plantation
The infrastructure consists of a flush tank (buried and covered by grass), a dry retention pond and a private poplar plantation (not accessible) around it.
Low pollution control: during heavy rains part of the Gorla sewage is not treated and the runoff takes a large amount of pollutants to the river.
Low recreational level: people cannot access the private area.
Low biodiversity: only one plant species is allowed, usually fostered with chemical products. Low flood control: the area does not provide a retention area for an excessive river flow. Here below we present the 4 alternative projects to the reference situation and we ask for your personal valuation. For the following questions (no.6-9), it is very important that you reflect your real intention. Imagine what the proposed reallocation of public budget means in terms of reduction of public good and services for your household (less money for public schools for example) and what types of benefits you will get from each project. High pollution control: macrophytes (wetland plants) neutralize pollutants from the sewage before the water is discharged in the Olona River.
High recreation level: the pond provides nice aesthetic views and fishing opportunities; the area has been restored with riparian trees and is suitable for outdoor activities.
High biodiversity: the area increases habitat availability for birds, dragonflies, amphibians including several endangered species. High flood control: the pond and surrounding area can store water and contribute to decrease the flood impact downstream.
High pollution control: macrophytes (wetland plants) neutralize pollutants from the sewage before the water is discharged in the Olona River. Medium recreational level: the pond provides nice aesthetic views and fishing opportunities; but the poplar area is not accessible.
High pollution control: the flush tank stores temporally the sewage running from Gorla during storms. Then this water must be pumped to the wastewater treatment plant of Olgiate
Olona. Medium recreational level: the surrounding area has been restored with riparian trees and is suitable for outdoor activities.
Low biodiversity: the variety of the living organisms is relatively limited High flood control: the flush tank and retention pond can store water and contribute to decrease the flood impact downstream.
High pollution control: the flush tank stores temporally the sewage running from Gorla during storms. Then this water must be pumped to the wastewater treatment plant of Olgiate Olona.
Low recreational level: the infrastructure covered with grass can be muddy after flooding; the poplar area is not accessible.
Low biodiversity: the variety of the living organisms is relatively limited. High flood control: the flush tank and retention pond can store water and contribute to decrease the flood impact downstream.
To get your opinion about the value of these projects, imagine their construction requires a reallocation of public money that would not be used 
6.
What is the maximum amount of your local taxes that you would be willing to allocate to construct this project instead of keeping the poplar plantation? (in euros per household per year for the next 20 years)
7.
8.
9.
What is the maximum amount of your local taxes that you would be willing to allocate to construct this project instead of keeping the poplar plantation? (in euros per household per year for the next 20 years) 
11.
What is your level of concern about the environment?
Your preferences 10.
Based on your preferences, how would you prefer the municipality to allocate 100 euros across the following services? (if you put zero to a given service, it means that it is not provided)
Reference scenario. We first describe a reference situation in which the whole 203 area is covered by a private poplar plantation. This situation before the 204 construction of the Gorla Maggiore park is defined as being the reference 205 scenario and is described in the questionnaire as: four scenarios correspond to the exiting water park and to three alternative 236 infrastructures that had been considered by the representatives of the Gorla 237 Maggiore municipality. Respondents have been asked to evaluate these sce-238 narios in comparison to the reference scenario (private poplar plantation).
239
We have used the following script: To make people more clearly understand the meaning of these four scenarios, 261 each of them was described by two pictures (one for the infrastructure and ity are a concern for any CV study. year to more than 75 euros per household and per year.
329
The choice for the payment vehicle is a crucial element for any contingent 330 valuation survey since it provides the context for payment Morrison, Blamey, 331 and Bennett (2000). Our pre-tests and the discussions we have had with the 332 representatives of Gorla Maggiore municipality leaded to the conclusion that 333 using a tax increase for funding the infrastructure could not be considered 334 in the current economic and political context in Italy. Hence, due to the 335 economic crisis, a lot of people may be per principle opposed to any taxation 336 increase. We have then decided to use the municipality budget (which is 337 funded in Italy through local taxes) as a payment vehicle making explicit 338 that any money dedicated to fund the proposed infrastructure would then 339 not be available for funding the provision of other municipal public goods.
340
Although we recognize that this payment vehicle is not fully satisfactory 341 from an incentive point of view, it is the second-best option in our setting.
342
The script used for explicating the payment vehicle is presented in Figure 2 . The first part of the questionnaire has been dedicated to collect data 398 related to the way the Gorla Maggiore park is used and perceived by the 399 respondents. On average, each respondent has visited the park a little bit 400 more than 25 times over the last 12 months (SD is 31.89). In our sample, the 401 annual number of visits varies from 0 (for 5 respondents) to more than twice 402 a week (for 7 respondents). The average typically size of the group when 403 the respondent goes to the park is 2.43 (SD is 1.27), varying from 1 (for 14 404 respondents) to more than 5 (for 4 respondents). Respondents typically live 405 in the proximity of the park. The average distance to the park is 1.38 km 406 (SD is 0.74). For 27 respondents the distance to the park is less than 1 km.
Next, each respondent has been proposed a list of 8 possible recreational Maggiore is used for wide range of recreational activities. Now we move to the answers given by the respondents to the four con-418 tingent valuation scenarios P1, P2, P3 and P4 described above.
419 Table 3 gives some statistics on the maximum amount of money each 420 respondent is ready to allocate to each contingent valuation scenario (in euro 421 per year and per household for the following twenty years). We interpret this amount of money as a WTP for the corresponding scenario.
423
In a contingent valuation analysis, it is important to make the distinction 424 between the "true zero bids" corresponding to respondents having indicated 425 that they are not willing to pay anything because they are truly averse or in- 
437
To identify protest answers, respondents having reported zero WTP for 438 the four proposed scenarios have been asked if they agree or disagree with it is unclear what assumptions should be made regarding respondent's true 505 WTP. A standard approach is to assume that the WTP follows a normal 506 distribution. The valuation function can then be represented by:
where W T P * i denotes the true WTP for respondent i, X i a vector of explana-508 tory variables and i a random component following a normal distribution 509 with mean zero and standard deviation σ.
510
A standard procedure to estimate Equation (1) is to assume that the 511 true WTP is the midpoint between the highest amount to which the re-512 spondent said "yes" and the lowest amount to which she said "no" Cameron 513 (1987). This approach allows direct estimation of WTP, thus no assump-514 tions are made regarding the functional form of respondents' utility or the 515 error structure of the data. A straightforward analysis consists then in sim-516 ply regressing the stated WTP on various explanatory factors but Cameron 517 (1987); Cameron and Huppert (1989) have showed however that this type of 518 analysis is generally not efficient.
519
An alternative is to explicitly consider the structure of data obtained from 520 a PC contingent valuation survey. Since respondents are asked to select the 521 maximum amount of money they would pay for the good under valuation, 522 it means that the individual's WTP is bounded by the largest amount they 523 agreed to pay and the smallest amount they refused (interval censoring).
524
If the highest payment is chosen, the WTP is assumed to be located some- and t ui . In the right-censoring case, W T P * is greater than t li whereas the 539 left-censoring case correspond to a W T P * lower than t ui . The conditional 540 probability of observing each case for respondent i writes:
where Φ is the cimulative standard normal density function. The corre-542 sponding log-likelihood function is made of three parts, which correspond to 543 interval-censoring, left-censoring and right-censoring observations.
544
Since each respondent is asking to answer several CV questions, our ap- package.
567
We present in Table 5 is a recreational park (the reference category is a private poplar plantation).
577
Since the previous analysis has suggested that there might be a premium 578 for the scenario combining the green infrastructure and a recreational park, 579 a third dummy variable has been added to account for this situation. As 580 explanatory variables, we have introduced a dummy variable for respondents 581 indicating that there is at least one child below 18 years in their household 582 and another dummy variable equal to 1 if the the respondent is over 50 years 583 old. Household income is introduced in logarithm and we also control for the 584 frequency of visits to the park. The most interesting finding is given by the positive and highly significant To compute the total cost of each infrastructure, we have relied on information provided by IRIDRA, the engineering private firm which was respon-644 sible for the design and the construction of the Gorla Maggiore park. We 645 have considered both construction and maintenance costs. When presenting 646 these costs in Table 6 , we make the distinction between infrastructure and 647 landscaping expenses since they differ across the proposed infrastructures.
648
The measure of the benefits is less straightforward, first because our WTP 649 may not cover the full range of services offered by the park, and second due 650 to the need to define the relevant market on which individual benefits must 651 be aggregated.
652
In our CV setting, we have considered the four main ecosystem services 653 delivered by the park (i.e. pollution control, flood prevention, recreational 654 use and biodiversity or wildlife support). Although these services have been 655 recognised to be of first importance by stakeholders, the Gorla Maggiore park 656 may deliver additional services which will not be accounted for here. This 657 is for example the case for the educational service (the park is used by local 658 primary schools for teaching ecology to pupils) or for the local climate regu-659 lation service (the park contributes to micro and regional climate regulation 660 and to air quality). It follows that our benefit measure should be viewed as 661 a lower bound of the true value of the proposed infrastructures. considered. The WTP depends on some characteristics of respondents. In 750 particular, it is significantly impacted by respondent's income and respon-751 dent's frequency of visits to the Gorla Maggiore park.
752
We argue that WTP surveys may be useful for regional planning dermeulen, Verspecht, Vermeire, Huylenbroeck, and Gellynck (2011). As 754 demonstrated in our paper, the elicited WTP may help decision-makers to 755 prioritise their long-term investment decisions. In addition, the survey can 756 be an important instrument of stakeholder participation in regional spatial 757 planning Wilker and Rusche (2014). In our case, both the representatives of 758 the Gorla Maggiore municipality and the Lombardy region have been directly 759 involved into the design of the survey and the analysis of the results. We be-760 lieve that both a good understanding of the benefits local populations get for 761 green infrastructures and involvement of local stakeholders in the decision-762 process are two important components of any welfare-enhancing regional spa-763 tial planning. From a policy perspective, we also believe that implementing 
